Receptor binding of angiotensin II and antagonists. Correlation with aldosterone production by isolated canine adrenal glomerulosa cells.
The binding properties of the angiotensin II receptors of the adrenal cortex have been studied in isolated cells prepared by collagenase dispersion of the zona glomerulosa of the canine adrenal gland. Such cell preparations are responsive to physiological concentrations of angiotensin II, and permit correlation of binding of angiotensin II and its analogues with aldosterone production in vitro. Uptake of 125I-angiotensin II (5 X 10(-11) M) by glomerulosa cells at 37 degrees C reached a steady state at 45 minutes, with a subsequent plateau for at least 60 minutes. Angiotensin II binding was also dependent upon the hormone and cell concentrations employed during uptake studies. Bound angiotensin II was rapidly dissociated from canine adrenal cells after addition of the unlabeled octapeptide. High affinity sites with equilibrium association constant (Ka) of 3.3 X 10(9) M-1 comprised 25-33% of the receptor population and the remainder of the sites were of lower affinity, 2.5 X 10(8)M-1. Binding of angiotensin II analogues and antagonists was found to be consistent with their biological activities. The analogue most extensively evaluated was [Sar-1]angiotensin II, which exhibited enhanced binding activity when compared to angiotensin II, and had a higher equilibrium association constant by kinetic analysis and direct binding studies. Direct binding of labeled angiotensin II to the adrenal glomerulosa receptor has been correlated with a progressive response in aldosterone production. The steroidogenic response to angiotensin II was maximal when 25% of the receptor population was occupied; this fraction corresponds to the proportion of high affinity receptor sites measured by binding analysis. In addition, inhibition of angiotensin II binding to receptor sites by the competitive antagonist [Sar-1, Ala-8]angiotensin II has been correlated with inhibition of aldosterone production. These findings serve to demonstrate the biological significance of the angiotensin II binding sites of the adrenal cortex, and confirm their role as receptors which mediate the steroidogenic responses to angiotensin II.